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TITLE OF THE INVENTION 

OPTICAL PICKUP USING A WEDGE TYPE BEAM SPLITTER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2003-438, filed 
January 4, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a compatible type optical pickup designed to record 
and/or reproduce information on and/or from optical recording media having different formats, 
and more particularly, to a compatible type optical pickup using a wedge type beam splitter. 

2. Description of the Related Art 

[0003] Generally, compatible type optical pickups are designed to record/reproduce 
information on/from optical recording media having different formats such as DVD and CD. 

[0004] Referring to FIG. 1, a conventional compatible type optical pickup includes a light 
source module 11 that emits a beam having a predetermined wavelength and receives a beam 
reflected from an optical recording medium D, a second light source 21 that emits a beam 
having a different wavelength from that of the beam emitted by the light source module 11, a 
beam shape compensating prism 30 that changes the traveling path of an incident beam and 
compensates for the shape of the incident beam, a beam splitter 41 that changes the traveling 
path of an incident beam, an objective lens 43 that focuses an incident beam to form a beam 
spot on the optical recording medium D, and a main photodetector 49 that receives the beams 
reflected from the optical recording medium D and detects an information signal and error 
signal. 
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[0005] The light source module 11 integrates a first light source (not shown), a photodetector 
(not shown) disposed adjacent to the first light source, and a holographic optical element 12 into 
a single unit. A beam emitted from the first light source is directed through the holographic 
optical element 12 and travels toward the optical recording medium D. The beam reflected from 
the optical recording medium D is diffracted by the holographic optical element 12 and focused 
onto the photodetector. 

[0006] A first coupling lens 1 3 that converges a divergent beam incident from the first light 
source and a first grating 15 that diffracts the beam into 0 th , ±1 st , ± 2 nd , etc. order beams are 
positioned in an optical path between the light source module 11 and the beam splitter 41. 
Here, most of the light emitted from the first light source and traveling toward the beam splitter 
41 is transmitted through the beam splitter 41 and travels toward the optical recording medium 
D while the remaining light is reflected toward a first monitor photodetector 17. The optical 
power of the first light source can be checked with the amount of light received onto the first 
monitor photodetector 17, thereby making it possible to control the optical power of the first light 
source. 

[0007] The second light source 21 is constituted by an edge emitting type semiconductor 
laser that emits light having a shorter wavelength than that of the first light source. According to 
the characteristics of a semiconductor laser, the second light source 21 emits a beam of an 
elliptic cross section. The beam shape-compensating prism 30 compensates for the shape of 
the incident elliptic beam in such a way as to form a circular spot on the optical recording 
medium D. By compensating for the shape of the beam in this way, information can be 
recorded employing the beam emitted by the second light source 21. 

[0008] A second coupling lens 23 that converges the incident divergent beam and a second 
grating 25 that diffracts the incident beam are disposed in the optical path between the second 
light source 21 and the beam shape compensating prism 30. 

[0009] The beam shape compensating prism 30 has an entrance plane 31 onto which the 
beam from the second light source 21 is incident, a reflection plane 32 from which the incident 
beam is reflected, and an exit/reflection plane 33 where the beam reflected from the reflection 
plane 32 is directed while the beam incident from the optical recording medium D is reflected 
toward the main photodetector 49. Thus, the exit beam that is transmitted through the 
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exit/reflection plane 33 is reflected from the beam splitter 41 and travels toward the optical 
recording medium D. 

[0010] A second monitor photodetector 27 is disposed opposite the entrance plane 31 . The 
second monitor photodetector 27 receives some of the light that is emitted from the second light 
source 21 and reflected from the entrance plane 31 and detects the optical power of the second 
light source 21. 

[0011] A collimating lens 45 that collimates an incident beam and a sensor lens 47 that 
adjusts the size of the incident beam and changes a focus position are placed on the optical 
path between the exit/reflection plane 33 and the main photodetector 49. 

[0012] The compatible type optical pickup configured as above can record and/or reproduce 
information to and/or from optical recording media having different formats. However, the above 
optical pickup configuration has a problem in that the manufacturing cost is high due to the large 
number of optical elements, including the beam shape-compensating prism. Further, the 
complicated structure of the optical pickup increases the size as well as the number of 
assembling steps. Still another problem is that the aberration characteristics of an optical 
system become sensitive due to the use of a beam shape-compensating prism. 

SUMMARY OF THE INVENTION 

[0013] The present invention provides a compatible type optical pickup designed with a 
simple structure to record and reproduce information and to improve optical aberration 
characteristics by excluding a beam shape-compensating prism. 

[0014] According to an aspect of the present invention, there is provided a compatible type 
optical pickup including: a first light source that generates and emits a first light beam of a 
predetermined wavelength; a second light source that generates and emits a second light beam 
having a different wavelength from that of the first light beam; a wedge type beam splitter 
disposed in an optical path between the first and second light sources, which changes the 
traveling paths of the first and second light beams to allow the first and second light beams to 
travel along the same optical path and minimizes aberrations; a main beam splitter disposed in 
an optical path between the wedge type beam splitter and an optical recording medium, which 
changes the traveling paths of incident light beams; an objective lens that focuses the first and 
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second light beams entered via the main beam splitter onto the optical recording medium; and a 
main photodetector that receives the first and second light beams reflected from the optical 
recording medium detects an information signal and an error signal. 

[0015] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 6] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 shows the optical configuration of a conventional compatible type optical pickup; 

FIG. 2 shows the optical configuration of a compatible type optical pickup according to 
an embodiment of the present invention; 

FIG. 3 shows the wedge type beam splitter shown in FIG. 2; and 

FIG. 4 is a graph showing astigmatism and coma characteristics with respect to a 
change in the wedge angle of a wedge type beam splitter. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0017] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0018] Referring to FIG. 2, a compatible type optical pickup according to an embodiment of 
the present invention includes first and second light sources 51 and 61 , a wedge type beam 
splitter 70 and a main beam splitter 81 that changes the traveling paths of incident light beams, 
an objective lens 85 that focuses the incident light onto an optical recording medium D, and a 
main photodetector 89 that receives light beams reflected from the optical recording medium D 
and detects an information signal and error signals. 
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[0019] The first light source 51 generates and emits a first light beam U of a predetermined 
wavelength. For example, the first light source 51 is used when adopting a compact disc (CD) 
as the optical recording medium D. In this case, the wavelength of the first light beam L| is 
about 780nm. 

[0020] The second light source 61 generates and emits a second light beam L 2 having a 
different wavelength from that of the first light beam L v For example, the second light source 61 
is used when adopting a digital versatile disc (DVD) as the optical recording medium D. In this 
case, the wavelength of the second light beam L 2 is about 650nm. 

[0021] The first and second light sources 51 and 61 are disposed in close proximity to the 
wedge type beam splitter 70. Thus, since a driving IC (not shown) for driving the first and 
second light sources 51 and 61 can be placed near both first and second light sources 51 and 
61 , it is possible to reduce noise generated between either the first or second light sources 51 
and 61 and the driving IC. 

[0022] In this embodiment, the compatible type optical pickup may further include a coupling 
lens 55 that converges the first light beam Li emitted by the first light source 51 . The coupling 
lens 55 is disposed in the optical path between the first light source 51 and the wedge type 
beam splitter 70. The coupling lens 55 is an optical element designed to control the occurrence 
of offset of the first light beam U and optical efficiency. The coupling lens 55 may be 
implemented with a spherical lens, an aspheric lens or a holographic optical element having 
positive refractive power. The first light beam L t transmitted through the coupling lens 55 and 
through the wedge type beam splitter 70 becomes an almost parallel beam so that optical 
aberration is minimized. 

[0023] The wedge type beam splitter 70 with a flat plate structure is placed along an optical 
path between the first and second light sources 51 and 61 . The wedge type beam splitter 70 
changes the traveling paths of the first and second incident light beams U and L 2 so that the 
light beams U and L 2 travel along the same optical path. In addition, the wedge type beam 
splitter 70 is configured to minimize optical aberrations such as astigmatism and coma. 

[0024] Referring to FIG. 3, the wedge type beam splitter 70 has an entrance plane 71 
inclined at the angle of with respect to an optical axis of the first light beam Li and an 
exit/reflection plane 73 tilted at the angle of 6 2 with respect to the entrance plane 71 . The 
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entrance plane 71 is placed opposite the first light source 51 in order to transmit the first light 
beam Li, The exit/reflection plane 73 transmits the incident first light beam transmitted 
through the entrance plane 71 and reflects the second light beam L 2 , thus allowing the first and 
second light beams U and L 2 to travel along the same optical path. 

[0025] Transmittance/reflection properties at different wavelengths are determined by 
coatings on the entrance plane 71 and the exit/reflection plane 73. The wedge type beam 
splitter 70 having a flat plate structure shown above can satisfy coating specifications more 
easily than cubic type beam splitters. Since coatings on beam splitters are widely known in the 
art, a detailed description will be omitted. 

[0026] Here, the wedge angle of the wedge type beam splitter 70, which is the inclination 
angle 0 2 of the exit/reflection plane 73, is experimentally determined within the range that will 
minimize optical aberrations. 

[0027] FIG. 4 is a graph showing astigmatism and coma characteristics with respect to a 
change in the wedge angle of a wedge type beam splitter. Specifically, FIG. 4 shows aberration 
characteristics with respect to a change in the wedge angle 0 2 where the wedge type beam 
splitter whose thickness on the optical axis is 0.7mm is placed so that the angle 0! is 40 
degrees. 

[0028] Referring to FIG. 4, while coma aberration is kept less than 0.005 Arms* which is 
negligible, despite the change in wedge angle, astigmatism aberration is sensitive to the change 
in wedge angle. That is, as evident in FIG. 4, astigmatism aberration is minimized to less than 
0.005 Arms where the wedge angle 8 2 is between 0.5 and 0.52 degrees. 

[0029] It is preferable to keep the aberrations less than 0.035 A RMS . Taking this into 
consideration, it is preferable that the inclination angle 9 2 with respect to the entrance plane 71 
satisfy relation (1) below: 

0.42° <9 2 < 0.6° (1) 

[0030] It is preferable that the wedge angle 0 2 be about 0.51 degrees to minimize 
aberrations. 
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[0031] The wedge type beam splitter 70 may also have the inclination angle other than 40 
degrees considering the above optical arrangement of the first and second light sources 51 and 
61. 

[0032] Turning to FIG. 2, the main beam splitter 81 is placed on the optical path between the 
wedge beam splitter 70 and the optical recording medium D to convert the traveling paths of the 
incident light beams. That is, the main beam splitter 81 allows the light beams incident from the 
first and second light sources 51 and 61 to travel toward the optical recording medium D and the 
light beams incident from the optical recording medium D to travel toward the main 
photodetector 89. That is, the first and second light beams Li and L 2 are reflected so that the 
beams Li and L 2 travel toward the objective lens 85 while the light beams reflected from the 
optical recording medium D are transmitted so that the beams travel toward the main 
photodetector 89. 

[0033] The objective lens 85 focuses the first and second light beams and L 2 entered via 
the main beam splitter 81 onto the optical recording medium D. 

[0034] The compatible type optical pickup may further include a collimating lens 83 that 
collimates a divergent incident light beam into a parallel beam and is disposed in an optical path 
between the main beam splitter 81 and the objective lens 85. 

[0035] The main photodetector 89 receives the first and second light beams U and L 2 
transmitted through the main beam splitter 81 and detects an information signal from the optical 
recording medium D as well as a focusing error signal and a tracking error signal that are 
necessary to drive the objective lens 85. Here, an astigmatic lens 87 is disposed in an optical 
path between the main beam splitter 81 and the main photodetector 89. 

[0036] The astigmatic lens 87 is used to detect a focusing error signal for all types of optical 
recording media, e.g., both CD and DVD, by means of an astigmatic method. Since the 
astigmatic method is well known in the art, a detailed description thereon will be omitted. 
According to this invention, when recording/reproducing information using first and second light 
beams, this astigmatic method is used for all types of optical recording media in order to detect 
a focusing error signal, thus reducing the cost compared to other structures in which different 
methods are used for each optical recording medium in order to detect the same. The 
compatible type optical pickup according to this invention further includes a first grating 53 
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disposed in the optical path between the first light source 51 and the wedge type beam splitter 
70 and a second grating 63 disposed in the optical path between the second light source 61 and 
the wedge type beam splitter 70. The first and second gratings 53 and 63 diffract the incident 
beams into 0 th , ±1 st , ± 2 nd order beams that are used to detect a tracking error signal with the 
main photodetector 89 by a 3-beam method. The 3-beam method is well known in the art, so a 
detailed description thereon will be omitted. 

[0037] Further, the compatible type optical pickup according to this invention may further 
include a monitoring photodetector 88 that receives some of the beams emitted from the first 
and second light sources 51 and 61 and monitors the optical power. 

[0038] The monitoring photodetector 88 is placed in such a way as to receive light beams 
split by the main beam splitter, that is, the beams that pass through the main beam splitter 81 
after having been emitted from the first and second light sources 51 and 61. Thus, it is possible 
to detect the optical power of the first and second light sources 51 and 61 from the amount of 
light received by the monitoring photodetector 88. The detected optical power information is 
used to control the optical power of the first and second light sources 51 and 61 through an auto 
power controller (not shown). 

[0039] The compatible type optical pickup of this invention as configured above enables 
recording and/or reproduction of information while simplifying its structure by employing a 
wedge type beam splitter. Furthermore, the optical pickup of this invention can improve optical 
aberration characteristics by not adopting a beam shape-compensating prism that severely 
affects optical aberrations while reducing its overall volume. 

[0040] Yet another advantage of this invention is that it eliminates certain components by 
placing first and second light sources near each other so that a driving IC driving the first and 
second light sources can be disposed in close proximity to both light sources. In addition, by 
adopting a wedge type beam splitter having a flat plate structure, this invention simplifies the 
coating that determines the transmissivities and reflectivities of the entrance plane and 
exit/reflection plane when compared to those employing a cubic type beam splitter. 

[0041] This invention also simplifies circuit configuration and reduces cost by detecting a 
focusing error signal for all types of optical recording media by means of an astigmatic method 
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using an astigmatic lens compared to other structures in which different methods are used for 
each optical recording medium in order to detect the focusing error signal. 

[0042] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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